To measure the effects of cognitive -behavioural therapy on health-related quality of life (HRQL) in obese patients, in relation to binge eating disorder. DESIGN: Longitudinal, clinical intervention study consisting of structured sessions of cognitive -behavioural therapy, preceded by sessions chaired by a psychologist in subjects with binge eating. SUBJECTS: Two groups of obese patients (92 treated by cognitive -behavioural therapy (77 females); 76 untreated controls (67 female), selected from the waiting list (control group)). Of 92 treated patients, 46 had a binge eating disorder at psychometric testing and structured clinical interview. MEASUREMENTS: Health-related quality of life by means of Short-Form 36 questionnaire at baseline and after 3 -5 months. RESULTS: Cognitive -behavioural treatment produced an average weight loss of 9.4 AE 7.5 kg, corresponding to a BMI reduction of 3.48 AE 2.70 kg=m 2 . No changes were observed in the control group. All scales of HRQL improved in treated subjects (by 5 -19%). In obese subjects with binge eating weight loss was lower in comparison to non-bingers (7.7 AE 8.1 vs 11.1 AE 6.6; P ¼ 0.034). However, the improvement in HRQL was on average larger, and significantly so for Role Limitation -Physical (P ¼ 0.006), Role Limitation -Emotional (P ¼ 0.002), Vitality (P ¼ 0.003), Mental Health (P ¼ 0.032) and Social Functioning (P ¼ 0.034). Bodily Pain was the sole scale whose changes paralleled changes in body weight. CONCLUSIONS: The positive effects of cognitive -behavioural therapy, mainly in subjects with binge eating, largely outweigh the effects on body weight, resulting in a significant change in self-perceived health status.
Introduction
Health-related quality of life (HRQL), ie the subjective perception of patients' health, is gaining importance as outcome measure in clinical studies, 1 mainly in chronic diseases, where well-being cannot be described by the simple dichotomy between health and disease. Obesity is an example of such diseases. Associated physical comorbidities (diabetes, hypertension, osteoarthritis, coronary heart disease) cause a great burden to patients, 2 and the psychological distress, also due to the social stigma of excessive body weight, 3 may even outweigh physical symptoms. 4, 5 A lot of studies have proved that HRQL is reduced in obese persons, both seeking and non-seeking specific weight-reducing treatment. 6, 7 The Medical Outcome Survey Short Form 36 (SF-36) is one of the most widely used questionnaires, measuring the full range of health status and well-being. 8 In different ethnic groups, it showed that HRQL is reduced in obesity in comparison to population norms. 9 -12 Similar data also exist for the Italian population. 13 Longitudinal studies have also shown that weight reduction is followed by improved HRQL, 14, 15 but few controlled studies are available.
Among the various medical approaches to obesity, cognitive -behavioural therapy (CBT) is considered the most comprehensive treatment. 16 It takes into account the eating behaviour, including the role of emotion on eating pattern, physical activity and overall energy expenditure, and social life. 17 Its final target is a modification of eating style, physical activity and related habits. The success of therapy, by reinforcing motivation and self-esteem, is expected to produce several changes in health perception, not limited to physical components. CBT is particularly valuable in patients with eating behaviour disorders, 18 namely in the Binge Eating Disorder (BED) associated with obesity, 18, 19 where psychological disturbances add to physical problems, and HRQL is severely reduced, also in its mental component. 13 We report data on HRQL, measured by the SF-36 questionnaire, in obese subjects before and at the end of a program of CBT. By comparison a similar cohort of patients in the waiting list for CBT was prospectively followed, to identify individual areas of HRQL more largely modified by therapy. In treated patients, the results were separately analysed in relation to the presence of BED.
Materials and methods

Patients
We report the results of two groups of obese patients. The first group (CBT group) comprised 92 subjects, 77 females, 15 males, aged 43 AE 12 y (range, 18 -67 y). They were part of a larger group of 127 patients (99 females, 28 males), consecutively enrolled in a CBT program. They had entered the program after a long period on the waiting list (from 3 months to over 1 y). Thirty-five patients did not complete the program, and were lost to follow-up. Over 80% of dropouts abandoned the CBT program during the first four sessions, without differences in relation to binge eating (see below). Among the 92 subjects who completed the program (Table 1) ). Most of them had comorbidities, frequently combined in the same patient. The second group (control group) comprised 76 patients, selected from the waiting list as the group to start therapy in the next 4 -6 months. They were asked for active co-operation to the study, and were called for a pre-treatment examination. Sixty-seven were females and nine males. They were wellmatched with the CBT group for most variables, including gender distribution (Z-score, P ¼ 0.411), degree of obesity (overweight, 15 cases; Class I obesity, 28; Class II, 21; Class III, 12), and comorbidities. After initial examination, these subjects received either no treatment or a dietary prescription in the presence of severe medical conditions (diabetes, hypercolesterolaemia).
All subjects were screened for clinical problems by means of physical examination and laboratory tests. In addition, data were collected regarding patients' awareness of any associated pathological condition, independently of the assessment made by the examining physicians. Finally, patients were asked to fill a package of questionnaires, including the SF-36, the Binge Eating Scale (BES), 20 and the Symptom Checklist-90 (SCL-90). 21 Upon entering the CBT program, they were interviewed by a psychologist trained in eating disorders to validate BES as a screening test of BED, the final diagnosis being based on the Eating Disorder Examination, EDE 12.OD. 22 Patients were also interviewed by a psychiatrist, and subjects with definite psychiatric disease (apart from binge eating) were excluded from the study.
Anthropometric and clinical variables were re-measured at the end of CBT treatment (3 -5 months later), when patients were asked to answer again the SF-36 questionnaire. In the control group, the end-of-study period coincided with enrolment into CBT, when a complete data set was recorded and questionnaires were re-administered. All subjects gave informed consent to participate in the study, which was approved by the senior staff committee of our Department.
Questionnaires SF-36 was specifically constructed to measure the full range of health status and well-being by means of 36 multiplechoice questions. It measures eight different domains, four Finally, it provides an estimation of the self-perception of the change in health status during the previous year.
BES includes 16 items measuring the severity of binge eating. 20 It examines both behavioural manifestations (eating large amounts of foods) and feeling=cognition during a binge episode (loss of control, guilt, fear of being unable to stop eating). A cut-off BES value ! 17 was considered indicative of BED, but the final diagnosis was based on the EDE 12.OD examination, scored according to Fairburn and Cooper. 22 The SCL-90 was used to identify psychopathological distress. 21 The 90 items of the test are summarized into nine domains (somatization, obsessive -compulsive thoughts, interpersonal sensitivity, depression, anxiety, hostility, phobic anxiety, paranoid conceiving, psychotic behavior), and a general symptom index (GSI), which is used as an indicator of the overall psychological distress. 23 A value ! 1 in GSI or in any specific subscale is suggestive of psychopathological distress.
The Italian translation of SF-36 has been validated previously, 24 
and the BES translation has been recently validated by the NetWorking Team Group of the Italian Society for Eating Behaviour Disorders
Cognitive -behavioural therapy Our CBT program is based on the LEARN program for weight control. 25 It includes 12 weekly sessions, chaired by doctors and dieticians, involving groups of 8 -12 patients. They are taught about BMI and regular weight control, and are instructed on principles of calorie counting and monitoring daily food by an eating diary, with the use of a residential manual. The first two sessions are on behavioural strategies for stimulus control, and towards a pattern of regular eating. Patients are not given a dietary prescription, but are invited to build up their personal diet day by day. Towards the end of each session, patients are given homework assignment to monitor daily eating. All sessions begin by reviewing the monitoring sheets completed during the preceding week. BED-positive patients enter the LEARN program after treatment of Binge Eating, based on a manual derived from Fairburn's manual. 26 This treatment is carried out during eight sessions, chaired by a psychologist trained in eating behaviour disorders, which focus on identifying high-risk situations responsible for binge eating and regaining control towards a pattern of regular eating, on learning problemsolving skills and identifying and coping with dysfunctional cognition, on maintaining improvement and preventing relapse. Total treatment lasts 3 -5 months, depending on the presence=absence of BED.
Data analysis
The response rate in obese persons exceeded 95% in all items of SF-36 and BES. Missing data of SF-36 never prevented the calculation of domain values; missing data of BES and SCL-90 were arbitrarily replaced by the worst possible scores. SF-36 was analysed by means of Cronbach's coefficient a.
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Estimates for subscales in our patients gave a values ranging from 0.77 to 0.92, always exceeding the conventional threshold of 0.70 for comparison between groups. 28 Values measured in obese subjects were compared with control values obtained in a large Italian population study (2031 subjects), 24 randomly selected via registry offices, to make these population representative of the average HRQL of the general Italian population. Data were averaged according to sex and age in the following age-ranges:
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Statistical analysis
For comparison with population norms, the value of any individual domain of SF-36 of each patient was transformed into a Z-score, using average values and standard deviation of age-and sex-matched general population.
Differences at baseline between CBT and control group were tested for significance by means of unpaired t-test. Longitudinal data were analysed by paired t-test. Treatment effects were tested by timeÂtreatment, repeated measures ANOVA. Subjective changes in health status were analysed by non-parametric tests. A P-value < 0.05 was considered statistically significant.
Results
At entry into the study, HRQL was similar in the CBT and in the control group (Table 2) , and significantly reduced when compared to Italian norm (Figure 1 ). Both physical and mental scales were variably impaired. In the CBT group, four subjects scored their health status as improved during last year, 43 perceived their health as stable, 45 as worsened. The corresponding figures for the control group were 11, 32 and 33, respectively (Mann -Whitney U-test, P ¼ 0.237). BES scale identified a large number of patients as potentially affected by BED. In particular, 55=92 patients in the CBT group (60%, 95% CI 49 -70) and 39=76 in the control group (51%, 40 -63) had a BES response ! 17. On the basis of EDE 12.OD examination, 46 subjects were classified as BED in the CBT group. Their BES score was on average 24.9 AE 6.5 vs 13.0 AE 6.0 in BED-negative (P < 0.0001). BED-positive patients were more likely to have psychopathological distress, as assessed by a GSI ! 1 (79 vs 21% in BES-negative patients; P ¼ 0.028).
In the course of the study, patients on CBT lost an average 9.4 AE 7.5 kg, corresponding to a BMI reduction of 3.48 AE 2.70 kg=m 2 . Weight change was extremely variable, ranging from a weight loss of 33 kg to a weight gain of HRQL and binge eating G Marchesini et al 4 kg. In the same period, there was no weight loss in control subjects (on average þ 0.6 AE 4.8 kg, range 7 19 to þ 12 kg).
All scales of HRQL improved significantly in the CBT group by the end of the study (Table 2) , and did not change in the control group. TimeÂtreatment ANOVA revealed a significant effect of CBT on all scales and component summaries of HRQL (Table 2) . At the end of the treatment period, several scales of SF-36 were no longer impaired in comparison to population norm (Figure 2) . At the end of the study period, 55 CBT patients perceived their health improved, 22 stable, and only 12 worsened in the last 12 months. The corresponding figures in control patients were 14, 35 and 27, respectively (P vs CBT, < 0.0001). Wilcoxon signed rank test confirmed a significant improvement in CBT (P < 0.0001) and no differences in controls (P ¼ 0.179). 
HRQL and binge eating G Marchesini et al
In the CBT group, body weight decreased on average by 11.1 AE 6.6 kg in BED-negative patients vs 7.7 AE 8.1 in BEDpositive cases (P ¼ 0.034). The corresponding decrease in BMI was 4.0 AE 2.2 vs 2.9 AE 3.0 kg=m 2 (P ¼ 0.049). In spite of a lower weight loss, the improvement in HRQL scales was larger (Figure 2 ). In BED-positive patients, the increase in HRQL varied from a minimum of 5.7 AE 10.8% (General Health) to a maximum of 31.2 AE 42.4 (Role Limitation -Emotional) and 28.8 AE 37.3 (Role Limitation -Physical). The corresponding changes in BED-negative patients were: General Health, þ 3.5 AE 9.8; Role Limitation -Emotional, þ 6.5 AE 32.7; Role Limitation -Physical, þ 9.2 AE 29.0. TimeÂtreatment ANOVA was indicative of a larger effect of CBT in patients with BED on Role Limitation -Physical (P ¼ 0.006), Role Limitation -Emotional (P ¼ 0.002), Vitality (P ¼ 0.003), Mental Health (P ¼ 0.032), Social Functioning (P ¼ 0.034). Also the Physical Component Summary improved more in BED-positive subjects (from 40.4 AE 9.4 to 46.5 AE 8.8 vs 44.9 AE 10.5 to 48.2 AE 8.4 in BED-negative; ANOVA, P ¼ 0.027), as did the Mental Component Summary (from 36.8 AE 12.9 to 44.1 AE 11.2 vs 47.2 AE 9.6 to 50.0 AE 7.8; ANOVA, P ¼ 0.005; Figure 3) .
In actively treated patients, a significant correlation was found between changes in body weight or BMI and changes in Bodily Pain (r ¼ 7 0.252, P ¼ 0.015, and r ¼ 7 0.233, P ¼ 0.025), but not with other scales of physical and mental well-being.
Discussion
The study shows that obese Italian subjects treated with CBT at a university-based weight-management centre experience an improvement in perceived health status. In the presence of binge eating, weight loss is quantitatively smaller, but the improvement in HRQL is larger, mainly in areas of mental health, suggesting that CBT has specific beneficial effects in BED-positive patients.
The role of obesity as a source of distress has long been proved. 29 It is not limited to areas of physical fitness, in relation to obesity per se and associated diseases, 2 but also involves mental status, due to the stigma of obesity and consequent social isolation.
3 Accordingly, obesity is associated with an impaired response to domains measuring both physical fitness and mental well-being in the SF-36 questionnaire. This association is well-documented in the treatment-seeking, obese population, 6 but recently Fontaine et al 7 measured a poor HRQL also in the general population, not asking for specific therapy. Only differences in sociodemographic characteristics between groups may attenuate the relationship between poor HRQL and obesity. 30 The pivotal role of individual characteristics in perceived health status is highlighted by the lack of correlation between the degree of obesity and poor HRQL. A correlation, whenever present, is limited to a few, but not all, physical aspects of obesity, namely Physical Functioning 13 or Bodily Pain. 31 This was also found in the present series, where Bodily Pain was the sole scale of SF-36 whose changes paralleled CBT-induced changes in BMI.
The different scales of SF-36 explore different areas of health concepts, 32 and clearly some of them are independent of the objective measurement of obesity, but mainly related to the perceived effects on overall health. At the end of the treatment period, most scales of SF-36 were in a range no longer different from population norm when tested by Zscores, suggesting that improvement in self-esteem and awareness of the potential success in controlling weight are major determinant of perceived health status, largely exceeding actual loss of body weight. Such improvement did not occur in subjects studied in the waiting list.
The positive results obtained by CBT are however biased by the large number of drop-outs observed in the course of treatment. The 92 patients reported here are part of a larger population of 127 patients who started CBT, but were partly lost during the study. A considerable drop-out rate has been reported in all series during CBT, as well as with other HRQL and binge eating G Marchesini et al procedures for weight control. 33 In our series, HRQL was not different at baseline between patients who stopped treatment and those who completed the CBT program (not reported in detail), excluding a role of perceived health status in the attitude towards behavioural changes. Unrecognized mechanism(s) are possibly involved, and should be searched for and addressed to optimize compliance. 34 The demonstration of positive effects of CBT on a variety of physical and mental parameters may be a way to motivate further obese subjects along the stages of behavioural changes. 35, 36 The most striking result of our study is the different response of BED-positive patients to CBT in terms of HRQL. This subgroup of patients was selected on the basis of the BES questionnaire, and a psychological interview, the Eating Disorder Examination, EDE 12.OD, 22 was carried out to confirm the diagnosis of BED. The large prevalence of bingers (50%) in our series, a figure higher than found in a previous experience, 13 probably reflects the specific interest of our Unit, and a consequent referral bias. As previously reported, 13 these patients have a lower HRQL, possibly due to the well-known larger prevalence of many psychopathological disturbances and body image dissatisfaction. 37, 38 Accordingly, treatment may be potentially more effective, provided it is addressed to both weight loss and psychological treatment. Our BED-positive patients were treated according to a protocol specifically designed for bingers, ie a structured cognitive intervention followed by a shorter behavioural therapy for weight loss. Although CBT treatment differs between BED-negative and BED-positive patients, the aim of the study was not to demonstrate the effects of any single session or intervention, but to compare structured, specifically designed interventions for specific problems. In spite of a smaller effect on body weight and BMI, the CBT program had a larger effect on perceived health status of bingers, namely on mental domains of HRQL. These aspects were scarcely improved in BED-negative subjects, whose treatment did not include a complete psychological intervention. This strongly suggests that patients' perception of his=her diseased state is substantially modified in bingers, and the resulting well-being is as much important as outcome measure as weight loss or decreased cardiovascular risk.
Data are needed to correlate improved HRQL with the psychopathological comorbidity, frequently observed in BED-positive obesity. CBT was reported to improve depression and maladaptive attitudes about body shape and eating. 39 Improved Mental Component Summary and individual scales of mental health at SF-36 in bingers might be a correlate of improved affective and anxiety disorders, an additional goal of obesity treatment. Data are also needed to verify the long-term effects of CBT on HRQL in obesity.
